Physical, chemical, and chemical-physical double network of zwitterionic hydrogels.
Zwitterionic hydrogels are very promising for biomedical applications. They are usually copolymerized with other polymers to improve their mechanical properties often at the expense of their biological properties. In this study, physically cross-linked poly(sulfobetaine methacrylate) (polySBMA) hydrogels were prepared, and their physical properties including phase behavior were investigated. Linear polySBMAs, with an average molecular weight ranging from 20.9 kDa to 316 kDa, were prepared via free radical polymerization at different KCl concentrations. The opaque-transparent phase transition of polySBMA-water mixtures were measured using a UV-vis spectrometer. Analysis from dynamic rheometry showed the formation of physically cross-linked hydrogels with mechanical ductility due to reversible charge interactions. Chemically cross-linked hydrogels were also prepared, and their swelling and mechanical properties were evaluated. It was found that the introduction of cross-linkers could lead to a decrease in the amount of physical cross-links in chemical hydrogels. In order to improve the mechanical properties of SBMA hydrogels, linear polySBMA was introduced to the network of chemically cross-linked polySBMA gels, creating a chemical-physical double network (DN) with both chemical and physical cross-links. The chemical-physical DN provides a desirable method to improve the mechanical properties of zwitterionic hydrogels without introducing other hydrophobic moieties.